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TITLE : Manufacturing combustion chambers for turbo-jet engines 


PERIODICAL: © Referativnyy zhurnal, ‘Mashinostroyentye, no. |, 1962, 11-12). | 
~ "abstract 4B68 (Rey. transp." (RPR), 1961, v. 8, no, 4, 171 - 182,: 
Rumanian, Russian, German, French and English summaries) meg 


TEXT: The author enumerates the conditions at. which combustion chambers | 
and, fire tubes of aircraft turbo-jet engines have to operate: extremely high | 
thermal loads; fuel combustion without pulsation; dependable operation during: 
flights at high altitudes, at reduced pressure and very Low air temperature; 

high strength and service life. The author points out factors influencing, the 
gas temperature at the combustion, chamber outlet, and analyzes the combustion 
process in two combustion chamber zones. An account is given of the demands 

made to the combustion chamber material: strength at 1,150 - 1,250°C, corrosion 
resistance and ductility during forming. An alloy of the following composition 

4s recommended (in %): Ni - 75, Cr - 19-22, Fe - 1, Ti 0.15-0.35, © - 0,12, 
Al - 0.15, 5 -0,1, Pb - 0.015, Mn - 0.7. The chamber and fire-tube parts are: Xx 
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punched from sheets of this alloy, measuring 1,200 x 800 mm and-1 ~ 2 mm gauge. 
The author recommends to use thermo-chemical chrome plating of the punched parts . 
of this alloy in hermetically sealed cases filled with a >sowder (composition: 

' ferro-chrome - 50%, aluminum oxide - 43%, ammonium chloride - 7%) with 6 hours 
holding in the furnace at 1,050°C, after which the parts are polished. The author . 
describes and analyzes in detail the punching processes for each of the fire tube 
parts, taking into account their shapes, dimensions, ete. He presents indica-_ 
tions as to the choice of the technological process and recommendations concern-.— 
ing the rounding off radii, number of transitions, magnitude of transitional: dian- | 
eters, etc, The author describes the method of calculating the stresses arising: 
during the die-forging of the parts. He presents sketches of. the dies using rub~ 
ber during the profile punching of round parts, For welding the chamber parts, 
he recommends spot or seam welding and a corresponding standardization of equip- 

‘ment, Instructions on the checking of the manufactured parts and units are i 
given, There are 24 figures and 2 tables. <n ce 
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of the harmonics. At energies which are not too high; “but: ‘already 
relativistic, the particle radiates only on harmonics of large re 
Radiations with new harmonics arise when the particle energy increases 
gradually. The energy loss due to resonance radiation depends only 
slightly on the thickness of the plates and decreases slowly with 
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neglect the contribution of high eee to radiation intensity. The: 


particle energy in the range B/me" = 2° -10° ~ 2e 10? Gan be measured by: 
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matter on the path of the electron, and also due to secondary effects. The experinen-| 


tal data show that for relatively low 7-quantum energies the radiation intensity in a 
layered medium depends to a considerable degree on the energy of the electron and ex- 
ceeds by many times the radiation intensity in the solid medium. With increasing 7- 
quantum energy the spectrum of the radiation in the layered medium gradually goes over 
into the spectrum of the solid medium, which does not depend ona, f;, or E vhen the 
amount of matter remains constant. ‘The difference in the radiation intensities in the 
layered and in the solid medium was compared with the results of the theory of reso- | 
nance radiation with allowance for the y-quantum absorption on their entire path. The 
experimental data exceeded by many times the corresponding theoretical ones even with- 
out allowance for the yequantum absorption. The experimental values exceeded the the- 


oretical ones also for all the investigated layered media with different @, fy, and n. 


The observed difference is attributed to the appreciable scattering of electrons in 
the layered medium itself. It is assumed that multiple scattering leads to the ap- 
pearance of photons of relatively high energy, normally not appearing when scattering 


is not taken into account. It is concluded that the experimentally observed radiation! - 


of electrons in a layered medium, with an intensity that exceeds by many times in the 
x-ray. region the intensity of the bremsstrahlung, and which depends strongly on the 
particle energy (like EB", where n > 2), can be used to determine the particle energy. 
The authors thank Professor \. A. Petukhoy and the staff of the High-energy Electron 
Iaboratory of FIAN SSSR for the opportunity to perform the present experiment, and 
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